INTRODUCTION
There is no doubt that a significant modal shift from railway to road transport occurred over last decades. The railway transport was invented and constructed vastly in the nineteen century. If railway development had not taken place, the nineteen century industrial revolution would have not be so successful, as rail transport had created backbone for national economies significantly complementing water based, see and inland waterways, transport links between different states.
After the second world war industry, which was switched to, and developed for, production of the self-propelling military vehicles (motors, cars, trucks, tanks, …) and their equipment (especially engines) was standing at the edge. As a result of political decisions this industry was reoriented to civil road vehicle production to minimize huge unemployment, which could cause economic crisis (similar to the one, which took place in 1920s and was seen as one of the reasons of the second world war). Need for individual car was created successfully. Growing number of road vehicles require intense development of road networks, which takes place since 1950s. Different factors which supported road transport success in the past, and which are supporting it nowadays can be pointed. Over years cars from being luxury goods become emanation of the development of the middle class in growing rich societies, to become now necessary home-ware like refrigerators.
Roads are full of cars. Congestion is growing. Public transport is a must especially in growing agglomerations. Changes in organization of the industry from complete production in individual sites via sub-supplying of components and modules to globalization of the industry with extended supply chains, as well as changes in distribution from industrial stocks, warehouses and shops to just-in-time and door-to-door services has generated huge transport demand. To satisfy present needs transport have to be capable to offer such services disregarding localisation of shipping sites and destinations. That supports transport modes without technical barriers. Seamless ones, in which every vehicle is appropriate to be used at each piece of infrastructure. This is an environment, in which railway transport has to prove its usefulness.
INTEROPERABILITY AND INTRAOPERABILITY

INTEROPERABILITY AND THE EUROPEAN NEW APPROACH TO MARKETING OF THE TECHNICAL SOLUTIONS
Since 1996 European Union more and more pushes railway transport to satisfy present transport needs. In 1996 European parliamentarians accepted railway interoperability directive for high speed and in 2001 for conventional rail transport having in mind a set of solutions, which should be common for achieving seamless rail transport across internal European borders. Presently railway in the European Union is covered by directive dedicated to interoperability [1] and directive dedicated to railway safety [2] . A complete picture of the European and Polish requirements has been recently described in a joint publication issued last year [6] .
Legally interoperability of the rail system is defined as "the ability of a rail system to allow the safe and uninterrupted movement of trains, which accomplish the required levels of railway lines' performance, and which depends on all regulatory, technical and operational conditions, which must be met in order to satisfy the essential requirements". The essential requirements are a key to understand the above statement and its consequences.
The essential requirements are directly linked with so called European 'new approach principles' used to define requirements for products and services, which are to be incorporated into common European market directly linked with the four European fundamental freedoms: the free movement of persons, services, capital and goods. In particular, it concerns the free movement of persons, including European-wide cross-acceptance of experts' competences, as well as free movement of goods, including European-wide cross-acceptance of products, in accordance with principle 'once accepted in whichever European member state -proven for the whole European market'.
For railway six essential requirements are defined: safety, reliability and availability, health, environmental protection, technical compatibility and accessibility. The way they have to be understood is defined in one of the annexes to the railway interoperability directive just on four pages. For instance to satisfy safety essential requirement for a whole railway system safety have to be ensured in five domains. Directive [1] The other essential requirements, namely reliability and health, as well as environment and accessibility are associated respectively with ensuring high quality of transport services and minimizing any risk for health of passengers, workers and citizens, as well as minimizing any risk for environment and ensuring railway transport accessibility for persons with reduced mobility (from people with small children to wheelchair users).
Railway system, as well as railway products and services can be considered as interoperable only if all applicable essential requirements are fulfilled. They are considered as being fulfilled when detailed requirements "regulatory, technical and operational conditions" are met. Therefore European Commission accepted as obligatory eleven Technical Specifications for Interoperability (TSIs) defining detailed requirements directly or indirectly e.g. by pointing respective European Norms (ENs) and European specifications [9] .
Only products satisfying harmonized essential requirements can be put on the European Union market [4] . The EC certification proving that essential requirements are fulfilled is based on European conformity modules [3] .
INTRAOPERABILITY AND THE INDIVIDUAL STATES APPROACH TO THE RAILWAY RELATED TECHNICAL SOLUTIONS
The essential requirements are fulfilled by existing railway systems of individual Member States of the European Union. There is no doubt that, in the light of national legal requirements, existing railways in France, in Germany, in Poland are safe, reliable, accessible and does not create unacceptable risk for health and environment. Moreover technical characteristics of the infrastructure and fixed installations are compatible with each other and with those of the trains, which are being used. The individual railway systems are also technically coherent, however coherency is only ensured on the territory of individual states. Therefore we cannot say that individual railway systems in individual countries are interoperable -they are not interoperable with each other.
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Looking on data transmission networks and namely on internet as a global harmonized data exchange standard and intranet being used as a standardized solution in restricted areas, e.g. by individual corporations, we can see some similarities. We can say that individual railway systems in individual Member States are intraoperable. They fulfil the essential requirements according to national requirements and utilise technical compatibility between all components, which are used within individual networks and rolling stock used in individual countries.
DIFFERENTIATION OF THE RAILWAY TECHNICAL SOLUTIONS -ROLE IN THE STATES' DEFENCE POLICIES
The development of the railway systems took place long time ago in other socio-political situation.
Individual countries treated railway as quasi-military forces. Up to now, on special occasions, railway personnel is using uniforms. Railway ranks, which were used in the past the same way as military and police ones, still exist. Also railway management structures are similar to defence ones due to historical reasons. Armoured trains are no longer in use (now they are in North Korea only), but military legacy is still influencing present technical constrains.
In nineteen century countries constructing railways had to answer an important question -how to ensure, that our enemies, our neighbours, would not use our own railway lines and their railway vehicles to move their armies deeply into our territory, may be even up to our capital. Railways were welcomed, but had to be fully under state control. This is one of the reasons e.g. for different track gauges: 1668mm on Iberian Peninsula, 1520mm (originally 1524mm) and 1435mm in between on vast part of the European territory.
RAILWAY TECHNICAL SOLUTIONS ROLE IN NATIONAL ECONOMY -TRANSPORT BACKBONE AND SUPPORTING NATIONAL INDUSTRY
Railways were welcomed first of all as a transport mode, which allows moving large amount of goods on relatively long distances. Rapidly growing need for production of electricity required construction of power plants. Coal based power plants require continuous supply of huge amount of coal. A single energy cell being constructed nowadays in Ostrołęka (1 000 MW) requires twelve full length freight trains with coal daily. Development of railway transport was required for the development of the industry. In addition produced goods had to be moved into different locations.
Components and sub-assemblies had to be supplied to final product production plants. Produced Since 1970s development of the control command and signalling was supporting national industries and creating additional border barriers.
NEED FOR TRANSITION FROM INTRAOPERABILITY TO INTEROPERABILITY
Time has passed. Industry has changed its nature from national to international and global. World became smaller due to globalisation processes. Our neighbours, at least up to now in Europe, are no longer seen as our enemies. Road and air transport, which were developing in the last decades of the twenty century were not influenced so significantly by defence policies and by focusing on national industries.
A comparison between modes of transport was prepared by the European Union Agency for
Railways in the scope of the works on so called 4 th Railway Package and recently presented in Poland [7] . On this basis usefulness of transport modes can be shown as below. As can be seen road transport, air transport as well as see transport ensure coherence between transport means and transport infrastructure and utilise common rules and therefore can be seen as interoperable not only on the European level, while railway system is constituted by a set of intraoperable railway systems not forming an interoperable one.
TECHNICAL CHALLENGES IN CONVERGING TECHNICAL SOLUTIONS
Railway related legal framework and operational principles in the European Union are partly European. The Technical Specifications for Interoperability TSIs up to the end of 2014 were dedicated to TEN-T trans-European transport network only, which is e.g. in case of Poland one fourth of the railway network. Most of the investment projects were started before the end of 2014 and will be closed according to previous rules thanks to transitional provisions. European rules for railways system are therefore not applicable network wide. They are fully applicable in case of railway line upgrading projects which are starting after first January 2015 and in case of rolling stock which is being purchased after that date. However in operational circumstances trains cannot be subdivided into: ones running only on TEN-T, and ones running only outside TEN-T network.
Interoperable trains must be coherent with existing infrastructure. Therefore infrastructure upgrading projects have to take into account technical compatibility with existing railway vehicles.
Change in technical reality requires investments. Railway investments require relatively long time.
Railway lines are not being closed for technical works. However line capacity is limited and other railway lines have to be used more intensively to serve traffic demand and therefore cannot be rebuild or upgraded at the same time. Safety must be ensured during transition from intraoperability to interoperability in all railway operational circumstanced including degraded modes of operation.
Keeping technical compatibility during migration is also a must.
OPEN POINTS AND SPECIFIC CASES IN TSIS
Not everything what is seen as necessary for interoperability has been already agreed. Some technical solutions are difficult to be changed due to technical or economical reasons. For such cases specific solutions are described in relevant TSIs as so called specific cases dedicated for directly pointed Member States. Specific cases are classified. Some are permanent, while some are temporary. For temporary ones time frames are given in TSIs. filled with data to ensure easy accessible and complete information about restrictions imposed by infrastructure on specific lines and stations [5] . Rolling stock register is defined and is being filled with data for verifying compliance between vehicles and infrastructure.
CROSS ACCEPTANCE OF TRAINS
CROSS ACCEPTANCE OF COMPETENCES
It is not enough to cross accept trains composed by cross accepted vehicles, as safety depends also on staff competences. Train drivers are required to satisfy health and competence requirements. 
DIFFERENTIATION IN SIGNALLING TECHNOLOGIES
All signalling solutions (especially interlockings ensuring safety when trains are passing stations, block systems ensuring safety when trains are following each other on railway lines and level crossing protection systems ensuring safety at rail-road level crossings) are directly linked with operational rules, which are national. Use of national products is required. Differentiation of signal aspects is only an emanation of deep differences. Changing signalling rules would be extremely costly and would create unacceptable safety risk. Moreover changing operational rules in many cases is not possible without changing signalling equipment. As a result signalling solutions are out of scope of interoperability.
DIFFERENTIATION IN CONTROL COMMAND TECHNOLOGIES
On top of signalling equipment railways are using control command systems. 
INTEROPERABILITY AND INTRAOPERABILITY CONSTITUENTS
Many products used for infrastructure, traction power supply and control command as well as for 
CONCLUSIONS
There is no doubt that railway lines will be interoperable after reconstruction within infrastructure upgrading projects. Such projects now cover in Poland only about ten percent of the railway network. In case of rolling stock generally new vehicles are the interoperable ones. Waiting would economically marginalize railway as a transport mode. Therefore quick changes are required.
Verification of the existing infrastructure conformity with TSIs is just starting on the basis of the data being collected for the infrastructure registers. Registers are due to cover whole railway infrastructure and all necessary information. The easy way is to point by number the certificates 178 M. PAWLIK which are proving conformity with TSIs. In practice different types of restrictions have to be taken into account and different types of uncompliances have to be pointed. Without good infrastructure registers competition between different railway service providers is not possible. Without competition culture within railway, competition with other transport modes will not be focused.
Registers are due to cover not only main lines but also sidings and industrial & logistic centres.
Additionally so called 'safety culture' is seen as an obstacle on the way to interoperable railway defined by railway interoperability directive [1] . Risk and safety measures are defined by separate railway safety directive [2] . Under this directive six Common Safety Methods CSMs are defined.
CSMs are defining requirements for safety certification of the railway operators and safety authorisation of the railway infrastructure managers. CSMs are defining safety monitoring rules and safety supervision rules. A separate CSM is defining common safety targets on the basis of the common safety indicators defined in the directive. Last but not least a separate CSM is defining risk assessment and acceptance criteria. This CSM is directly applicable to all safety challenges which are present during transition from a set of intraoperable national railway systems to a single European interoperable railway system.
